Efficient and stable rescue of classical swine fever virus from cloned cDNA using an RNA polymerase II system.
Conventional reverse genetics for classical swine fever virus (CSFV) is based on the transfection of permissive cells with either in vitro or intracellularly synthesized RNA transcripts from a viral genomic cDNA clone. These strategies are complicated, inefficient and time-consuming. This study is aimed to develop an improved reverse genetics method for the direct, rapid and efficient recovery of CSFV from cloned cDNA. The cDNA clone pBRCISM was constructed, which harbors the full-length genomic sequence from the CSFV Shimen strain flanked by the cytomegalovirus promoter (an RNA polymerase II promoter), a chimeric intron, and hammerhead ribozyme sequences at the 5'-end and the hepatitis delta virus ribozyme and SV40 polyadenylation signal sequences at the 3'-end. Infectious progeny virus was rescued from PK-15 cells directly transfected with pBRCISM, and its morphology, one-step growth characteristics and pathogenicity were indistinguishable from the parent virus and virus rescued from classical reverse genetics. The reverse genetics based on RNA polymerase II yielded a 120-fold increase in the titer of nascent virus in 12-h less time than a reverse genetics method based on in vitro transcription. The full-length cDNA clone remained stable and infectious after 20 passages in bacterial cells, in contrast to the instability of the full-length clone without the intron after 9 passages. The improved reverse genetics method developed in the present study is efficient, stable, convenient and cost-effective and will be valuable for the rapid recovery of CSFV mutants.